What is claimed is: 

, An optical switch comprising". 

second posit.cn m a plane essen y ^ 

• , vh of claim 1 wherein the mirror is formed on a 

^jrrri— -- — 

, greater than 96%. 

• , itch of claim 1 wherein the input port provides the 
i The optical switch ot ciatm 

1 ri nthesecondpositionatanangleofbetweenaboutl545 

2 optical signal to the m.rror in the seconop 

3 degress from a normal of the mirror. , 

4 ^^^"^^r^ 

4 lneo^iw i„ rt fi P « than about 22.3 

• ;„ the second position at an angle of less man 
optical signal to the mirror in the seconop 

degrees from a normal of the mirror. 

• , -tchof claim 1 wherein the mirror has a f.rst m.rrored 
5 . The optical swrtch of claim ^ opposite the first 

^^^^^^^ 

.efirstoutputportwhenthemirror is inthe second position. 

6 . A micro-electro-mechanical system ("MEMs") optical cross 
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connect comprising. having a mounting surface; 

a mounting substrate havin ^ on m edge 

a firs t MEMs optical sw.tch cell affixed ^ 
ofth ef,rstMEMsopticalswitchcellandal,gnedtod,rectaf,r 



^ r . «nti«il inout t^rst optical output 

=:-;,-:'==»---"'" 

the beam path; and mounting surface and 

a SK ond MEMs optica, switch eel, affixed to 

allg „ed ,o direct the firs, opttca, beam fromlhe «^ J M£Ms 

srr— cit— * 

„f claim 6 wherein the first optica, 

7 . The MEMs optical cross connect of claim 

switching element comprises a reflector. 

.,, of claim 6 wherein the first optical 

8 . The MEMs optical cross connect of claim 

switching element comprises a metallic mirror. 

Q TheMEMsop.icalcrosscnneclofclaim.whe.intheme.llic 

mirrorhasaminimumfacedimensiong.a.erUiana.ut.OOmicrons. 

„ TfteMEMsopticalcrossconneclofclaim^whereinmemeuUic 
m irrorhasanova,s ta peofa bo u, 55 0micronsh y a to u, 78 0micro„, 

,, The MEMs optical cross connect of Cairn 9 wherein the metallic 
a T,eMEMsop,ica,c t ossconnec.o f claim6w h erei„*ef,rs,M^ 

3 switching element in a first position in a firs, switch 

4 secondswi.chs ra ,ewi*ou.app.iedelec tt icalpower. 

. second optica, input disposed to provide seco P 
, „ f ... roo .sided mirror when the two-sided mirror is 
second mirrored side of the twos ff , hesecond mirrored side to 

path, the second optica, team being reflected off the second 
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^ , • the first optical beam optically couples to the 

switched out of the beam path. 
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:am path. 

' n of claim 1 3 wherein the first mirrored side 
, 4 . The optica! cross connect f claim ^ ^ 

smood—cr^co ^ 

15 The optical cross connect of claim* 
u nil 57 mm from the first optical output, 
is disposed between 12-57 mm 
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ve en 12-57 mm from men- 

/"X/iPMs'n optical cross connect 
, 6 . Am ic^le.ro-m«ha„-'^» m(MEMS)OP 

comprising: mounting surface; 

a mounting substrate having ^ an(1 

, firs. MEMs die mounted on a 1W * 
surface and extending a, leas, about 400 m,r» ^ ^ rfge of th£ 

first MEMs die when the first minor is in a seco 

first optical beam from 

a first optical input to 



,111 

a first optical input to . the first 

.fctopticaloutputwhendiefi.tmirronsinunefir 

optical beam coupling to 



a him w^v.v- - * 

suplingto tmir ror is in the second position; and 

a second MEMs die mounted o a^ J noma , , 0 lhe moun f,„g 

second MEMs die when the seco ^ 
meeting *e firs, optic, beam from * « P b ^ ^ fourth ^ition and 

a mi ,d optical output « ^ fcl mirror „ „ the 

:i::::tondo.ca,ou,u,b y abou,,:- m . 
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n Tte optica, cross connect of claim 16 «** *» ^ ^ 

[efle cts a second optical bean, from .he second op,,ca, ,np.. 
whe „ the first mirror is in *ef,rs. position. 

18 . a micro-electro-mechanical system ("MEMs") optical cross 
connect comprising: 

• citrate having a mounting sunace, 

;"r;.r-..•.-«~-•••"••-'"'•-'■" 

retracted position. 
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V i : m 18 wherein the first mirror in the 
,q The optical cross connect of claim 18 therein i 

„ above an edge of the first latching MEMS optical switch 
extended position extends above an edge 

cell at least 400 microns. 

20 An optical cross connect comprising: 
N optical input ports where N is a first integer; 

, . , cvctpm ootical switch dice having a dm cap* 
u piectro-mechanical system opuwi ^ 



21. 



The optical cross connect of claim 20 wherein N=M. 



^nnpct of claim 20 wherein the drive is a 
22. The optical cross connect ot ciaim t. 

magnetic drive. 
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has a maximum voltage less man 10 Vol., 

.,, nf claim 21 wherein lhe optel1 Cr ° SS 
24 . optical cross connect of cla.m 

comeclw i Kh es2 N o Pl ica,s.i.cMic e inless r axioms 

25 Ameth Cf M assem b lin g a„o Pt icaUro 5 sco n „ecu m eme th oa 

• i ,.tn„t and a second optical output; 
tap* a firs, opucal culpa, nd ' ^ systOT die with a ft. 

^ oplica, switching element lo M a -on. opucal beam 

op ,ica, input .0 -he — "r^^ sys tem * » *e — 
affixing the second micro-eieciro 

substrate. 

*nd of claim 25 further comprising a step, after the affixing 

..jLjrc- — — • 

element in a retracted position. 

27 . t* method of Cairn 26 wherein *e latching step compnses 
applying a mechanical force. 

^ « of claim 25 wherein thefrrs. optical switching eiemen, 
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mirror criterium; and 
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,JR« -end micron—leal „5* -rding » * 
second mirror cirterium. 

29. A method for operating an opto, cross connect, the method 

COmPriSin8; measuring an imped-e of a *« «■»* «" «« "** '" ^ 

of the first optical switch; 

providing a switch state output; and 

comparing .he switch state output to an expected swttch state. 

30 The method of claim 29 further comprising a step, after the 

3 sB ,e of providing a switching signal to the f,rs, opticai sw.tch. 

31 •n,eme.hodofclaim29fur,hercom P risingas,ep,af.erme 

1 „ , if the switch state output is not the expected switch 

4 connect. 

32 The method of Cairn 3. fcrthe, comprising a step of, after. he 
1 , f , te switch state output is the expected swttch state, 

4 cross connect. 

,3 A method for operating an optical cross connect having a polity 
; ofopticalswitches.eachof^eopticalswitcheshavingamagneticdrive.theme.od 

\ COmPri5 " ,8; measuring impedance of a firs, circuit of a firs, opttcai switch in the 

5 6 ^^'^^^^^^'^^ 

7 first optical switch; 

providing a switch state output; and 

Sparing the switch state output to . expected switch state; and. 
, o switch state output is no. the expected switch state. 
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• an nntical cross connect having a plurality 
34 . A method for operating an optical cro 
u rh of the optical sw itches hav.ng a magnetic dr.ve , 
of optical switches, each of the opu 

Xi,— < — 

first optical switch; 



5 optical cross connect; 



1U ... :.^ino ^ional to the fi 



ltnut s not tne wiywv- - , , 

P u- to the first optical switch; and 



n 

12 

13 crossconnect. 

„ A of determining a configuration of an optical cross connect 
35 . Amcthodofdetcrmtn g eiiswhereNand 

h av i „ gN op. i ca, i n PUK ,Mop. i ca,ou,pu.,andN,Mo P 

M arc integers, the methc. optical swilc „i„g cells; 

« Th=m e tt.odofclai ra 35fi.*c,co m pristngs K psof: 

l each of me switch state signals against a coring 
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5 the expected state. 
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37 . method of opting -p.ica> cross connect method 
comprising: . s - ls to , plurality of micro- 
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maintaining the selected conf.gurauon. 
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